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ove A novel organic-inorganic ﬂow battery system using low-cost elements.
 For a membrane-less conﬁguration the open-circuit voltage is 1.17e1.59
 The average coulombic efﬁciency is 71.8% over 20 cycles.
 Voltammetry and dissolution experiments identify the performance limi
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Redox ﬂow batteries have emerged as the most promising en-
ergy storage system in terms of cost and safety for applications of a
few kW/kWh up to tens of MW/MWh. The main advantage of this
technology over conventional rechargeable batteries is the ability
to decouple capacity from power effectively by adjusting the elec-
trode size and/or the electrolyte volume [5]. The shelf life of redox
ﬂow batteries is theoretically long since most cell components (i.e.
plastic and carbon) do not corrode or deteriorate over time,
considering that the active redox species can be separated once the
battery is charged.
Since the invention of the redox ﬂow battery, various chemis-
tries have been proposed (e.g., all-vanadium [8], zinc-cerium [9]
and vanadium-cerium [10]) and most use expensive ion-
exchange membranes to separate the negative and positive elec-
trolytes. At the present time, the all-vanadium redox ﬂow battery is
the most developed system, due to its high reversibility and large
